predictive biomarker for clinical efficacy of immune checkpoint inhibitors (ICIs). There is a lack of standardization for TMB estimation and reporting, which is critical for ensuring consistency for clinical implementation. An international collaboration organized by Friends of Cancer Research (Friends) and Qualitätssicherungs-Initiative Pathologie GmbH (QuIP) is establishing recommendations for achieving consistency in TMB estimation and reporting. Method: Friends and QuIP are using complementary TMB harmonization approaches. Friends will conduct in silico analyses where TCGA data will be compared between TMB estimates derived from whole exome sequencing (WES) and commercial targeted gene panels, followed by the use of patientderived tumor cell lines to establish a universal reference standard for the alignment of panel-derived estimates. QuIP will compare TMB estimates from selected tissue (NSCLC and other solid tumors) using a WES-derived reference standard with commercial next-generation sequencing panels and lab-developed tests at several German academic institutions. These data will inform consistency of TMB estimation, assay comparability, and TMB cutoff values for potential clinical use. Results: Preliminary data indicate several components influence TMB estimation: preanalytical factors (eg, input material quality/quantity), sequencing parameters (eg, enrichment technologies), library preparation, bioinformatics (eg, filtering of germline variants), FFPE-induced deamination artifacts, mutation types, and clonal vs subclonal events. Analyses of panel size and composition suggest that larger panels may yield more reliable TMB estimation and that the panel should include actionable targets, genes associated with mutagenesis (eg, microsatellite instability), and potential negative predictors of response (eg, mutated b2M, JAK1/2, PTEN). Conclusion: The Friends and QuIP collaboration will establish recommendations for reliable and reproducible TMB measurement to ensure consistent identification of patients who are likely to respond to ICIs. Stenzinger A et al., ESMO
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Burning Rock Biotech, Guangzhou/CN Background: Human epidermal growth factor 2 (HER2, ERBB2) gene alterations have been identified as oncogenic drivers in 2-5% of lung cancers. ERBB2 In-frame insertions in exon 20 (20ins) lead to constitutive activation of receptor and downstream pathways. However, response heterogeneity of different exon 20 insertions to ERBB2 inhibitor afatinib exists. In vitro and structural modeling results suggested that Glycine778 may facilitate inhibitor binding to ERBB2. In this study, our aim was to improve our understanding of clinical characteristics in ERBB2-mutated Chinese lung cancer and investigate the clinical outcomes of specific ERBB2 exon 20 insertions in response to afatinib. Method: We reviewed 7520 lung cancer patients whose tissue or plasma biopsies were sequenced in a CLIA-certified sequencing laboratory between 2015 to 2018. Clinical records of 19 patients (18 adenocarcinomas and 1 squamous cell carcinoma) with several different ERBB2 20ins after afatinib treatment were collected for clinical outcomes evaluation. Results: ERBB2 20ins were identified in 2.27% (171/7,520) in this Chinese lung cancer cohort. It occurred with a high proportion in females with adenocarcinoma histology. 11.7% (20/171) ERBB2 20ins-positive patients harbored concomitant ERBB2 amplification. Y772_A775dup (119/171, 69.6%) was the most frequently occurred 20ins subtype, followed by G778_P780dup (18/ 171, 10.5%). For the 19 patients treated with afatinib, they had a median PFS of 4.5 months and median OS of 11.5 months. The overall response rate in this cohort was 15.8% (3/19) and disease control rate was 68.4% (13/19). Next, we interrogated the clinical outcomes of specific 20ins subtype responding to afatinib. We found that patients harboring G778_P780dup (G778) achieved longer median PFS (10 vs 3.3 months, p¼0.32) and median OS (19.7 vs 7 months, p¼0.16) than non-G778 patients, consisting with in vitro results. Although statistical significance was not achieved due to limited number of G778_P780dup patients, this result warranted further investigation into this phenomenon. Moreover, to the best of our knowledge, we identified the first case of a lung squamous cell carcinoma patient harboring ERBB2 20ins from this cohort. He displayed favorable response to afatinib and achieved partial response with significant tumor shrinkage.
